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I (54) Title: METHOD AND SYSTEM FOR ENHANCED ACCESS TO A SUBTERRANEAN ZONE 

S (57) Abstract: A system for enhanced 

access to subterranean zone from the 
surface includes a well bore pattern 
(100) having a fiisl well bore (104) 
extending from a surface well bore 
substantially defining a first end of 
the area in the subterranean zone to a 
distant end of the area. The pattern also 
includes a plurality of lateral well bores 
(1 10) extending outwardly from the first 
well bore. The distance from an end of a 
lateral well bore to the surface well bore 
may be configured , to be substantially 
equal for each of the lateral well bores 
to facilitate forming the lateral well 
bores. The system and method may 
also include nesting two or more well 
bore patterns within the subteiranean 
zone to provide uniform coverage of 
the zone. Additionally, the system 
and^ method may include multiple well 
bore patterns in communication within 
common surface well bore to reduce the 
surface area required for accessing the 
subterranean zone. 
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- JViETHOD AND SYSTEM FOR ENHANCED ACCESS 

, ; - to A SUBTERRANEAN ZONE 

The present invention relates genially to thb field of sbbteir^eari e>cplpr^on and 
drilling and, more particularly, to a method and system for enhanced access to a 
subterranean 2»ne. .-.v.. —-:: . , 

S^t^an deposits of coal;%liether^^^ 

cb^ such as iifenite of 
■ gas^ iiiifeiproduimbii and use of methane 
ye^ : ■ Stt^M^al bhst^bs. however, h^e feustr^^ore extensive 4^ and 
use of^mt^W^ d^osits in coal seams. The foremost problem in producirig methane 
gas fiom coal seams is that while coal seams may extend overiarge area?.jxp; ^ several 
- ^Thc^:acres,^m Me^ ai^ JSirly aiaUox^^^ ^^^^ *° 

^eVfe^lneters. ^ Tfe Whil^lJie <^^e^s are-Often x^ely n^^e surfac^^erhcal 
ii^ methane, gasman Oidy^raina^ small 

-i^M aroiihd the c6a dej^sife. Futiheir.^al;. deposits . ai^: not:9mpBdable to pressure 
^ ^^iScM^ a^ot^'i,yttibdS^ett use^ pr©<hMrtipi» from rook 

A^ia fe^ once flK.>s easily ^ "'^ 

seam is produced, furth^ pr6<iubtion isMted in-yolume.=nAddiio^9»y. coal seams are 
^ bfteri associated v^th subt^^an wM^^ be drained; fen. the coal seam m 

• order ito produce thfcrlibthaib.* - - - 

. Hbriioiitaa driliihi pattaffis Kaye>b^ trie^^ 
^ sea^ exposedto a drill bore tb^^^ 

hbwever; i^qbixe thb use of a raditi^ed weilbor^^ 5>.^^^^ 

the entfair^ed .vSter^ fix>m the coal seam^lhe most effident method^ p«>ing water 
from a subtbiranean weU. a sucker rod pump, does not wo* welLin horizontal or r^diused 
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Additionally^ prior^ s^ and level surface area 

from which to work. As a result ;piior itibibods caimot be used in Appalachia and other 
very hilly teirain where the largest flat land area may be a wide roadway. Thus, less 
effective methods must be used» leading to pibdii(^o^ :de^^ to the expense 

associated 

SUMMARY OF THE INVENTION 

The present invention provides a method and system for accessing subterranean 
zones from a linndted surface area &at substaintially eKr^^ the 
disadvantages and problems associated w systems ian4 m®tb In particular, 

an #ticuiated Well bor^^S^ to cavity 

w^s in conmiunication with tlm j^^ Tlie well bore patterns 

provide access to a large subtedrahean 2^ cayijy wells aUow entrained water^ 

hydrocarbons, and other depoa^^ bpiie pattern.. to be efficiently 

^remo1^ed'-and/6r.pr^^ ,. 

M accotdanoe vrilfc ojtie embofdunen^ of fh^ pies^ invqntipn, a,; ^ubteir well 
bore pattemCTor aoje^ area of a subtei^anean;^ a first 

wi^il b6p& b:^tendmg fioin^ t^r6 s^b^t^^ 

in the siMeib^eaii zone to a^^P^teEUltj^ 

of lateral WeU bori^ e^^ tte fest weU 1^ bores 

aire cbiifigured such that a distance from an end of a lateral! well bore to the surface well 
lk)re is subst^tially e^ 

hi aibeordance with another embodiment of the p a method for 

accessing a subteiranean zone from the surface includes fprmiiig a first WjeU bpre pattern 
in -the forth of a first substantiaUy quadrilateral^^^ £^ well bore pattern extends 

from a surface well bore.^^^^T^ second well bore pattern in 

the form of a second substtotially quadrilateral area. The second well bore pattem also 
extends from the surface weU bore. The .first and second well bore patterns are arranged 
such that a first side of the first quadrilateral area is disposfed substantially in common with 
a first side of the second quadrilateral area. 
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:: vfo acctfrddnce witli^^a^^ 
acce§^^ a sobteiranean zonfe from the surface incl^^^^ a surface well bpre extending 
from^theWace to the ^nibtetraneaii^ z^^^^ The system also include a 0waU^ pf w^^ 

Wi)atfemS<fisp6sedS*^thina^^^ 
5 fromlixesurfacewellbore. Theplorahtypfw^Wborepatte^ 

:aboiitthe'siiifece well b6re.. r'^'-sr '•:-v;v.- :.r;--'- 

r - ' M accDiamwj Wife yet anoA^^^ 

. exi^g ftoiila aad disposedo^^^lbe^err^ 

10 method ilso incittd^ fonning a second w^^^^ exteddwg from a second surfece ; 

-wai bore- md.disposed;w^ 

' ^ f pattehis areffiraaged^tb 

- Technical advantages of the present inventiori include proyidm^ 
meth6d arid system for afece^sinr subterranean zones^^ A^^ areaon the surface. 

15 .M^^erfembbdirii^ a phirali^ of well bore patterns, are drille4;in.a:targ^ zone from ^. 
common articulated surface well in close proximity to a corresppnding nmnber^^o^^ 
- :wells; :.^e-i?;re« bore ■ : 

entrained water, hydt6carboBS,uand other flm% dram^ 

efficiently removed and/or produced. As a result, gas, oil, and other fluids from a large, 
20 low pressure or low porosity formation smW^m^W^^^^^ W^m"^"^^ 
Thusi gas May be recovered fixjm formatioris j^derlyi^ In 
additior^-environrnental impact,is area.tp be cleared ^^^^^^^ is 

mininmfed; ■ .. - -■ ..;>•=<■ =• .v:-. ■■■■■ ..a- . .. 

Y^ atiother technical a^^ jnventipn inchides;<providing an 

25 iinpfovea meth&d aftd system^for pr^ pth@r:^bterranm.d?I)gsit for 

;iriimng arid for^Hecting gas from the s^^^ 
r - wells andan articulatedwelLare used^to degasify a coal seam prior la miniiig ,Qperatio^^ 
This reduces both needed surface area and underground equipment and activities. This 
also reduces the time needed to degasify the seam, which minimizes shutdovms due to 
30 high gas content. In addition, water and additives may be pumped mto the degasified coal 
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' seabi throu^;the c^mbM^^^ to minhxdze d]i;^t and other 

hazardous coiiditidii^^ inipiove eflficioioy of Ih^ the quaKty 

of tihe cok pfoduct/ Affer i^^ the w)mbihed w6H fe^^ As a 

lesiilti cdste associated w or make 

feasible the t^ll^ | , . > 

Another technical advantage of the present invention i^etodes a 
fi>r enhMce^^ a liinited staface area^^^^ well bore 

patte^^ T^aflifii the siibldianean zone^ For example^ m one embodiment of the pi^ent 
iirv^ition, eacK well bcMie p>attdtEL may Jbe fbam(^ to^ access; a geaerally ^g^a(Jrila^^ 
coniBgiured ar6a of tijfe zone. 
tbgether to pdx>\d^ andfoptiiniim 

well bore pattei±i OT inore weU beo^ sub-pattems^\ 

siib-pattems generaUy fcomprisre two or more disCTeet well bore patterns in coinmim 
with a cbminbn sintface weU bore. Thus, a variety of different shaped weU bp 
may be formed - ^d tested tcrgether to obtadn .imifeim .aiad optimum ; coy e;;^g 
partictdai: subteiianea:^ ' ■ S • ^ : ?A . 

Other tee^hflicalad^ Mvention re£UJily aj>paim^^ one 

skdUied in the ait fixUowtiig^g^ires;;descri^^ « • 'v^ r - : 

^ For a moM:boidpiete^M of lli/e present . inventidn^^^a^ 

reference is how ndad^ tb the following id^criptioii^-^ l^ the 
accompanying drawings, wherein like numerals represent like parts, in which^ j 

FIGURE 1 is a diagram iUustrating a croiss^sectibiial view enhanced 
aicbess to ^ subterr^e^ zdnie in accordance with an embodiment of the pres^ 

FIGURE 2 is a diagram iUustrating a cross-sectional vie^ of a. ^tpm for 
tenhahcied access to a subtenanean^zone in accordance with another embodiment of the 
present invention; r ^ 0 ^ ^ ^ = . 
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V FIGURE S is: a, diagram iUu^^ 
. ... enhanced access to a subterranean zcme in .accQidance with anoiher embodiment of the 

p^es^iiivejitioD; ' 
T H©Uim4isa diagramiIlustrating a pian View 9^^^ 

5;^ asa>t^ear.zt^^acc<«dan^ 

HGURE^isadiagramiUus^ 
. subteiianean zone i^^ accordancewifti an embodwe^ of t^^ ,^ . .. 

.;^'> ■ FIGURE 6 is a diagcamriltostm 

bore pattern iUustrated in FIGURE 5 in accordance with an embodiment <)f t^?^I^esent 

IG'-'^- invention;- . / ' ' / :V' -^S:' ' "■ .''5 

FIGURE is. a diagram inustra^g a cipss-s«^tio^ for 

l^r - enhanced access to a subterranean zone m with anotb^ embodimerrt pf the 

-FIGURE 7B is a xKagram illustrating a: plan view of the system for enhanced 
15^. acees^ ta a subterranean, zone ilhx^ ^. 
. ; . eIatodi^ientx>f^heprieseaItinYentiQn^ ; ; i 
^ ■ i^KJRB S is a diagram iUystrati^ 

■ asrf>teiianeanzoneinaccordancewithanotherembodimentofthepr^^ : 

... Fi0URB9is*diagraminustra%g?.pl^viewofaw 
^-asubt^eanzo^ 

^.r,. *u - FIGURE 10 is a flQw diagram illustrating a m^thod for enhanc^ access to a 

:A 

... T^T.TATTTmT^T«tcmiPTrnM(WTHBIlS^^ . v. 

25 FIGURE 1 is a diagram iUnstraling a . system 1^ for ^^nce^ access to a 

.iz subterranean zone from a limited surface area .ir, accordan^^ wi^ ^ .^bo^^t of the 
present invention: M this embodiment, the subteiranean,?»ne 
. . understoodthatothertypesofzonesand/orothertypesoflowpres^^^ 

and low porosity subterranean resonrces can be ^arly apcessed using the present 
30 invention to remove and/or produce water, hydrocarbons and other fluids from the 
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resource, to tfeat nimbrals in the resource pribir to. Hiinmg opera^ to inject or 

introduce a; gas, fluid or other substa^ ^ : 

System 10 includes a well bore 12 extending from the sur&ce I4 lo a target coal 
seam 15. Tlie well bore 12 intersects, praefe i^ntiiiues belb;^^^!^^^ seam 15. 

5 The weri bore t^ ife lined with a siiitabte weU basing 16 ihafrlermiQat^ the 
level of &e coal seam 15; iti FIGURE 1, Well bord 12 is illustrated substantially vertical; 
howevei^ it should be tniderstood that well bore 12 may be formed at otiher suitable angles 
to accommodate siirface 14 characteristics and/or tl^^^ geometric characteristics of the coal 
'•seani 1:5. • " • ■* '•■V^;-,, "■o^-^.-^-i': 

10 The weU bore 12 is logged either during or after driUiQg i^ 

vertical depth of the coal seam 1 5v As a^ result^- the coal seato 15 Isfttot missed in 
subseqiierit driMihg opeirattions and te^ locate the rCpai seani^45^^^^^ 

drilliug need not be employed. An enlarged cavity 20 is formed in ( the/Well bore 12 
proximate the coal seam 15. As d6saibed in more detail below, the edilatged cavity 20 

1 5 provides a jmicfion for intdr^iectibn of tiie well bore 12 by an articulated well bor^^used to 
form a subterranean well bore pattern in the coal seam 15. Tlie eadarged^cayit^^ also 
provides a eoiiecfioh point for fluids , dirained firoih flie^Goal seteil^ during production 
bperationsi ' ^-^ / 

in one embodimraVthe eniarged^^ eight feet 

20 and a vktical dimebsiori^^w^ se^m 
15. The enlarged cavity 20 is formcid using suitable under-reaiMng^^^^^ and 
equipment. A portion of tiie well bore 12 continues below the enlarged cayily 20 to form 
a sump 22 for the cavity 20. 

An articidated well bore 30 eikteiids^from the surfece 14 to the enlarged x^avity 20 

25 of the well bore 12. The afticulated well bore 30 includes a portion 32^ a portion 34, and a 
cm^ed or radiused portion 36 interconnectihg the portions 32 and 34. M FIGXJKB 1, the 
portion 32 is illustrated substantially vertical; however it should be understood that portion 
32 may be formed at any suitable angle relative to the surface 14 to accommodate svirface 
14 geometric characteristics and attitudes and/or the geometric configuration or attitude of 

3d the coal seam 15. The portion 34 lies substantially in the plane of the coal seam 15 and 
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iite^tetsth^Warged cavity 20 of llie weU bore 12. In FIGURE 1, theplane of the coal 
seam 15 is Villustrated substantially Horizontal, thereby, resulting >; a substantially 
horizontal portion 34; however, it should be understood that portion 34 may be formed at 

. - ariy suitable afiglfe relative to the siirfaee 14 to accommodate the geonietrie characten^ 

"5■■^- 'iSf the.^'al seain' I5v . ... •■ :■.,■■■.■■■■]::■ 

M the eintwdimeiit mustrated in* FIGURE 1, the artLfciOated well bore is offeet a 

r sdffici^tdi^tocefiQtomeweUbore^^^^^ 

i l rv' secfeoii S^ aiidWd^iredik)it6h34 to be driUed b^^^ 

• V m fd iwbvide the curved portidh 36 with a radius of lQ(^150 ,fee^ tlie^c^at^ well 
io ' ^ 3^ is: i)£feet a%staifc#^)f about^OO feet; fixrar the, weU ^j^g. T^s 

' : minimizes the angle of tbe curved portion 3^ to redn<* friction in ^culated weU bore 
^ ' 30 during drillmg opefatioiisi^ : As a tesidtj reach of the articul^ed^ «^ 
^ t^^^ bore 30 is : maxinnzed.a As discussed below,, another 

embodimedt of the present invention inchides. locatmg Ihp articulated weU bpre 30 
is Mgmfibantly closer to the^^ : . • i . 

V The articulated well bore 30 is drilled iisiiig an articulated: d^^ thait, 
^ iiiChidfe^ a suitable down-hole jnptoi- and bit 42. A meaSuremqpt while drilling ([yIWI>), 
device 44 is inchided in the articulated drill string 40 for controlling the orientatioB and 
^^^^^ ^^ ^Jir«ition of the well bore drilled by themOtor andbit 42, nnie^porti^32 of to^^^ 

^0 wehbbreSOishnedAiid 

After the enlarged cavity 20 has been siiccessfuUy .intersected by the ar^culated 
; \veU bore 30i drillihg is continued through the cavity ,20 using the articulated drill string 40 
and ai>FroFlriate driffing apparatus to provide a subterranean \yeU, bore pattern 50 in the 
% . cbal gfeam 15; BiFIGWB 1, the well bote pattern 50 is illustr^ed siibstaritially horizontal 
^25 Cdtt^tindiiig td a substantially hdrizontaHy aiustrated coal seam .15; however, it should 
''-^^^'^r^Q uhdettod that well hdre pattern 50 mayheformed^atwsuit^le angle corrcfponding 
^ ' • ' td the geometric characteristics of the coal seam 15. lihe; well bore, pattern 50 and other 
such well botes include sloped, undulating, or. other inclipatipnis of the ^oid seai» 15 or 
<>ther subterranean resource. During this operation, gamma r^y logging tools and 
30 conventional measurement while drilling devices may be employed to control and direct 
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thb onditatibH of tfib driU^ 
" the co^ seam 15 atnd to provide subistaii]^ally jmifqt]^^ of a desired ar€ia yydfhin 

^ ^ DtiriBg t^^ &e weE bore pattOTi Spj^^^^ fluid or "iiiud" is 

5 pumped down the articulated drill string 40 and circulated out of tbe^ddUil stm the 
Vicinity of the bit 42^ where it is jjsed to to remove 

forriia^^ cuttings^ The cuttings are then entraine^^ up 
thr^mgii tibe^^ a^ an^^ the^wdls of bori^ 3() , until it 

^ reabiaes the surface 14, where the cuttings are removed from the driUing fluid andtjie fluid 
10 tti& recircxdated/ TMs conventional ^chilling operatif^ column of 

■ diffltting ftuid^h a 
hydibstatic^rtjsisi^ weUbore 30 depth. J? 

' - ' coaliseaihs tend to be pbrous and fractured, they may be xmable to sustain suph hydrostatic 
jire^ure, eved if fotination water is also present in the coal seam 15. Accordingly, if the 
15 full hydrostatic pressure is aUowed to: act on the^eoal seam 15, ttie result may be loss of 
' ' atriM^ StiKat a^ci^^ is referred to 

as an "tiver-balanc^"^^^^^te operation in wWck the well 
b6fe 30 ^cceeds the ability^ of th6 firallaftion to^ withst^d the pressure^ ^ Loss ©^.(irilling 
- '^ -^ fluids ia cufttiagi^ Mo the formation not jiiidy^is:^ 

20 fluids, which must be made up, but it alsortends to plt^^ pores m ther^^W 15, 

To prdvmt over-bjaljahce drilKng conditians during foiroatioBi of the well bore 
pattem '50, air coinpressors 60 

12 arid bJtek tijp ttirough the articulated well bore 30. Tl^e circulated ?^ with 
25 the drilling fluids in the ariniilus aiX)und-fhe aitieula^ 40 md ^areate bub^>les 

%r6ughout^^^^^ Gohmm of drilling fluid This h^ the effect of hghtemng^^^^ 
pressure of the drilling fluid and reducing the doAVii-hole pressure sufficient 
conditions do not become over-balanced. Aeration of the drilling fluid reduces down-hole 
pressure to approximately 150-200 pounds per square iach <p$i)* Accordingly, low 
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■ : . ptessikfe coal seams and Other s^^^^ drmed^ m^put^ s^^ 

loss of drilling fluid and contamination of the resomce by the drilling flm^^ 

Foam, which may be compressed air^^^ 
, ddWthiotigh the articuiated drm string 4G-alp^^^ in order to aerate 

5 : the driUing fluid i^^^ 30 is feeing drilled and, if 

r d^red, as ttb weU bote iMitteni,50:% bdBg^^riU^- j>rilling^ th^ well b^^ 50 
H:. iv^J&W use of an air^h^ 

v ^ comprfe^ ^ oi iom to the drilling fluids M this ^ 

- . which is iised to powet thfe down-hole inoto?.a^<lbit42,«^^^^ 

10 vih the vidnity of thte dnU bit 42. However, ithe4a^eE >^^^ b^ 
V • ; drculked down Ihe-^Wfett 

generally is possible by ^ suppUed throng th^ v 

- FIGURE 2 Tis % diagram .illustra^ * 
subterranean zone fiom a limited surf^ area i^ ^rdance with- ano^her. em of 
15 the present mventionl In tMs embodimfnfe the weU^^^^^te^^ ^ 
articulated/well bore 30 are^p 

with FIGURE 1. Referring to FIGURE 2. aft^r int^eptipn of &e ^ajrged cavity 20 by 
. the articulatedwell bore 30, a pump 52 is instaM^ in lhe;^5nlarg^d;pa;sjy 20,^ 
- drilling fluid.and cuttings to the surface 14 thiougl^^e weU^ the 
20 fiiGtion pf air and fhaid returnirig up the articulate w^ 

- ; iKte^ to neariy zero. Accordingly, coal seams ai^o&er^ten^^ 

- ulttaiow pressures below 15X),psi can be accessed %m the sq^^ the 
fisk ofcdtabining air and methane in the weU is elj^ 

% FIGURE. 3 : is a diagram illustra^mg system 10,, in accordance with another 

f25 > t^odimetit of the present invention, hi Ihis ai^bodiment, after the^^w^^^ bpyes 12 and 30, 
4, as weU as well bore pattem 50, have been drilled, the articulated,;d4U §ti^^^^ is removed 

WtheartieuMed wellboreSO mid&e arti^ 
: pumping unit 80 is disposed in th^ well bore 12 m &e aJarg# 

cavity^ 20 provides a reservoir for accumulated fluids aUowing intermittent pumping 
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mthbut adVeK by acpiimial^ted fliri%^^ 

bore 12. -^' v - • '''r '': -.::^:r'\>./'^ ■r^'iihr '-) -::'^';- ;.y/--;:, .;/;■; 

The piimping ifaait 80 iS^ coiibected to fhb sinia^ 14 vi^. a tabmg strmg 82 and may 
bd poxvered by kudker iocfe 84 e^en^g d6^^ 1^ Itere: 12^^^ the tubing 

String 82, Th^ Slicker rods 84^ iSre^tiecipro by a^^^nitabl^isn^ 
suciasapoWCT^dwafl^ 80 
is Used t6 leDld^ editdked (x>iil fidei^^^fi^ yia;flie w^ll hare 

pattern 50; Obed the w is rraioved to &e :ii^^ 

^<if methane ^^^ioK roay be^^^^ water^ii^ fbt reMoyal of After 

sufficient water has been removed from ihe coal seain 15^ pure eoal seam gas . inay be 
sdlbwed ix) jannuhis of^th^ well bcie 12^ aroimd the 

tubing string 82 and removed via piping attached to a wellhead ^paratus. At the surface 
1% the methaiie is treated, cohiiriressed^^a^ a pipd&ie fer ule as a fuel in 

a eonventiorial manner. jitimping unit SO^^^m^ i^eeded 
to renibve watei: dra^ cbal seanb^ 15 riitb the eidarged eavi^ 20. r ^ V 

FIGI^RBS 4-6 ar« diagiri^ 
tb^^l>tetr^eiEai resources in acbordaric^e wifh^ bf thejpresebtv^^ In 

these embodiiiSeiife; fl^^ 50 :06nq>rise i^iBtiat^^ 

or central well bore with g^iii^sriaiily %^ 

lateral WeU boresi dxtendi^g frbni tach side^ of the nia^ prmiate' p 

approximated the pattern 6f Veiiis in a leaf or the idesiga of a feathjgar in ti^ vit^^ 
substantialiy pamHelj aiixiiia^ substaintially eqiisd and parallel 

spacing on opposite sides of ^ axis. The piimate weU bbre^pattem; m main or central 
bore and generally s^inmetricatty arranged and appropriately spaci^ auxiH^ lateral well 
bore bores 6ft eabh side providies k uinform patteroi fi>r draxnirig fluids; from -a Goa^^ 
Other subt^hrmieah' formation or fdir uniformly mtrodtteing a substance into the 
subterrahdaii fdrihatibn: As described in niore detail below, the pinnate pattern provides 
substantially uiiifof^^ diamond, other quadrilateral, or grid area and 

may be spaced, apart from each other for preparing the coal seam 15 for rnining operations. 
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the present fflve^ ...... . . . : .^lU: : 

.^ access ^ Subterranean fi^^ patt^^jpay ^e used to 

f ' uniforniiy rembvfe aiid/or ffisert flinds %r otK^se mampidate^ s^bte^e^ d^^f^^^ In. 

lii^^al applicatii>tis;^ weU l^o^^pat^ mmmmi^^>:>^ 
^ p^- steam aper^ons for 

''l)6r6sity "•'*'■ ' " ■■ z^'" • ■ :■■■<>•■..._ 

1^ ernbodiineiit of invention^ Jn Ms cnc^>o^r^d^:^ >pre pattern lOQ, 

" ^ provide acc^ys tc^ li siAstatttiaiy^^^^^ area. AP2 of a 

^ Aliimibet of the weU bore patterns lOOiinay be, use* together to 

provide uniform access to a large ■subterranean region. The artipaat^ ^^.b^re 30 

defines a first feorner of the area 102; The w^^ 
15- 104 ekt^din^aaio^^ss the ^^^^ to a distant corner ^ of thp are^^tf - ^oc 
^ : ^^Sge^li^afions. tli6 wbU and^O .ar^4>ositipned oyer the.area,lQ2^ch that 

^ ^»^^bc^*d4i^dffltea.i^^ 
^ of ^at^ gas:^^ bther^*c«m^^a<^102,.The w 1X)4 is. MJed «sing the 

articulated drill string 40 and extends from the enlarged cavity 20 in aliff^?i?t.)yith the 

■%''''^'arl^ate(^^eaibW50.^ ^ ' ..v -O^'-zwr* 

'^^ ^ ^ A jM^ 

■ ib4 tb^i^eo^ n2of1h^^ea^l02.^T^ 

on oii^ite side^ of ^ 104^^*^^^ ^^^^ 

bore 104 Each of the lateral weU ^ HO inohides ii XB^,ci^,m}?^ ^^"^ 
extending from the weU borecHH and an 6lons^P<^m4^^^ <^ ; 
portibii 114 has reached a deSired^5^^^^ 
" Mmr^v^^hoM 110 areM^stantially equaUy spaced:on,Qadi^si4^of^eA^^ore 104 
^ aixd extend fr^m the well bore 104 at an angle of approximately sixty degrees. T^o lateral 
well bores 110 shorten m l^gtb hased on progression away from the enlarged diameter 
30 cavity 20 in order to facilitate drilhng of the lateral well bores 110. The quantity and 
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spacing df latt^^ai weD bores MO inay be yaried to accpmrnodj^e a ya^ of resource 
areas, sizes and well bore requirements. For example, lateral. weU . bores. ^ may be 
draiied fidm a s^ 

TlieweUl3^t^^^^ 

5^' Enlarged- ca\aty 2^^^^ nsihg thd arliGid:ated:^^ <^ ajp^d am^propiiate 

' '^parattis: During gairiraa: ray loggii^ topis ai^d ccHiyentipnaLm 

Whife dHUm^ tlje and 

orientation of the drill bit so as to retain the well bore pattern lOO withm 
• ^tlfe coial seain 15 aiid to inaintainpr<>pe^ 104 and 

10 Idt^ial tv^ in EIGIJE^ are 

cio^guired suidti that k dMatece or length of each M^al well bore 1 10 measure fixmi the 
perii)hery ilti to thS b l2^joi:,30 is ^ub^antially thereby 

•faciife^ ■ 
Inapitoib^^ 

1 5 pltirality of la*eri^1dck^<i^ 108. ^^yt^feef wdl 1^ 104- isjppnaji]^ 

dtiil string ^O^^ fe lateral po|nt 10^ well 

bore 110 is^diffl side:of the weU bore IM^^ well 

tore i>j^^ TOO ma^^tbe otherw^ 

20 FIGURE 5 illustrates a well bore pattern 140 in .accordgnp^ ^wit^^^ 

f^ikidiment of th^-^re^rat invention. The, weU b^^ 14Q:pieludes three discrete 

AV^U bore patte 1O0> each draining ^ pprtiofl: of a region 142, qoveroi by the .well bore 
patfeiti 140. Edch of the well bore patterns lOQ includes^^ 104 and a set of 

iaterai Wai bor^ extending &6m the \yell : borer 104. In the trirpinnate pattern 

25 embodimerit illustrated in FIGURE 5, each of the, well bores 104 and 110 are (Mlled from 
a cbiiitrioi articulate^^ or 
mtroduced into the^^^M 146 in conununication wife 

each well bore 104: This allows tighter spacing of the ^ ^face producti^ 
wideif covemge of a well bore patteni and reduces drilling equipment and operations. 
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Each WeU bdre 104 is fonned at a IdcatiOii relative to. other well ^b^ to 
accommodate access to a particular subterrane^ regioni ^ For. example, well bores 104 
riiay be foniied haviiig a spacihg or a distance between adjacent well bores 104 to 
aj^mmbdate'accessoto a subt^raiieah regjon such that well bores, 1Q4 are 

■ required:' thiis, the pacing between adjacent well bores ; 104 may be varied to 
acc6^<>aate V^ed eoiiceat^onsf of re^ Th^efore, the 

%acmg ti^eea Adjacent Ti^eU bores ^^^^ equal-or may vary to 

accommodate Ibe unique characteristics^ of arpartfei^ss»*te(fan^^ For 
^ ^Mipfe, iii the ^tddiment Uitts&ated ii FIOTRE 5i. fl^spataagbetwecm:^^^ 
104 i^' sUbstiittaiy e^ia; it M-anglb of approximateily- 120- degrees^^^ otheri: 
tlidffeby r^tkg iii teach; weB boire patteni lOd ractehding in a diiectioa,^proxnna^ly 120 
degrees Mn m a^sA welf ^bore pattem 100. .Howeveri . other suitable weU bore 
^ s^acini arigles/pktteHis or onenMoiisi^^ 

a pafticulay subterranean fesol^^^^ Thus, as fflustrated in FIGURE 5. each well bore 104 
and cbfre^hilSlig well bore pattern 100 extends outwkdly from well bore 144 in a 
• different direction; thereby formiiig a substantiaUy symifaetrical pattern. As wiU be 
' illusfarated in greater detail below, the symmetrically foaned weU- bore patterns, may be 
positioned or nested adjacent each other to provide substantially unifomi access to a 
subterranean zone. ■ -a., ' ' . 

In the embodiment iUustrated in FIGURE 5, each well bore pattern 100 also 
iiiclud^s a set oflateral well borbs 148 extending from lateral well bores 110. The lateral 

-^^ii i^r^ l4fe may Wor^^^^ the lateral well bore 110 or may 

■ bro^ert froni^^ lateral wa bore 110. Each of the lateral well bores 

: i48 iflBKides a tadius curViiig portion 160 extending from the lateral well bore 110 and an 
'■■ ^eiong^tea ^^rtibii 162 formed^ after the curved portion 160 has reached a desired 
ciri^talibii. For ifflifbrm coverige of the re^on 142, pairs ;of lateral well bores 148 may 
be dis^dsed-gibs^^ equadly spacfed biii each a^^^^^^ bore 110. 

' - A^^ well bores 148 extending frolri one lateral well bore llOrmay be 

disposed t6 extend between or proximate lateral well bores 148 extending from an 
adjacent lateral well bore 110 to provide uniform coverage of the region 142. However, 
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Ihe^ quaoai^ and aiigu^ bores. 148 may\be varied to 

^ ^ a^cdiiiimodate ji^ariety of resource areas^ sizes and weU ^>pre requk 

As ddwaibied €Jk)W#^^^^ with FJjSJJRB 4, ea,ch w^^ pattern 100 

: vi ^^e^ 4, 
5^ the tegioii: 102 isi substantially in the forqai of ai diaj}piond.OT|> As illustrated m 

5^ fhe^^^t^^ 
qoacbdlater^^ 

^ ^ pnimdeiimfeiE^^ , vv v a j w . / ; 

^: V ; . - FK^^ aligptoenio cwr^ 

10^^^= mthin a:subt^nm^ Iri 
thi^ 611^ |bnn a sraes ojF 

generally hexogonaUy cpiifigured weU^^^b^ for example, sioMlar to the well 

bore pattOTi 140 Ulusta^ed m 5. nCbas,> the well bore pattern 150 comprises a set 

of well bore subtpatternsy such^^ a^^^ obtain a desired geometrical 

15 configuration or access sh^e; Tbe well bore patterns 150 may be located relative to each 
other such thiat the; weU bore ^p^ are nested in-a gweraUy -honeycomb 

^ a^ rndximizing the pf access ta^ f^^ using 

fewer well bore patterns 150. Prior to m 

patterns 150 may be drilled £rom the surface to degasify the subtenaiiean i;esoii^ well 

-20^ -^^adof minm^ 'i;""- : ^yi^ yru-^,: i- --n^-^--^../:-:-^" . -V; -v/" . 

-j^-:'h'\ ■ -n Ilie qiMiiitity of di^^ 
- geoinetrichlly-coBfigured weH bore pattwis such patterns may 

- be nested to provide urfifprm: coyerage.^^^o^^^ resoinrce. For example, in 

HGUKBS: 5-6j= three <fisCTeet well bore pattenas. 100 are iUustrated^ m communication with 

25 : centrM well :^>6re 104^ fliereb^^^ sixfdded or hexagdha^ well bore 

pattern 140 and ISO.: However^ gi^^ 100 
may also be used in comblunication with a central .well bore 104^ such thstt a plmrality of 
the fesultiag mnlti^sided weU bore patte^ may be nested together to provide uniform 
coverage of a subtenranean resource and/or accommodate the geometric characteristics of 

30 a particular subterranean resource. 
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' i. .HGORES 7A aiid TB mustote a d^^^^^ 

^ced access to a subterranean re^ surface area in fcco^ with 

^ another embodiment bf the present invention^^ In this ^nbodim^t, the s^rbterranean 

resource is a coal seam. It should be undMst9pd:^.pflier M>teri^^ 
5 other low pressure, ultra-low pressure, and low porosity :Sut?teH;anean rpspurces can be 

simiikly access^ the dual iadius articulated -well, system 2Q0 . q^: &^:^^P^ 
^ ■ inventibft to temove and/br produce water, hydrc^jubons andoAer fluids in die r^urce, 
> to feat minerals in the resource prior to mining operationp, c«r;to^^^^^^ Pr iflject a fluid 
- V i^ ihe iubterranean zon^^ embocfin^ toe^,di?c^ wett ^ 

10 fomied in communication with a single weU bore. For ease of illu^ti^tio^feTOatioii of.a 

= , single weU bore pattern is described in coQ^^ 

be uuder^tood that the formation pf the well.bore patt^ may be dupHcat^ for forming 
i the additional WeU bore pattenis. 

FIGURE 7 A is a diagram illustrating a cross.sectional. view of the system 200 in 

15 abcoMani^ with^; a^^ 

ffie surface I4:ta a first articulatpd,w^ ^ 
^ -^^^le well casing :M5 that terarinates^ or above the lev^ of the articulated well bore 
230 ' A second weU bore 220 extends from th^^^^^^ 

-first-articulated^ bore 230^^^ 
20 220 is ^'substantial alignments the firstwellto 210, s«ch that togettier they,fotm.a 
M <j6ntinu5us well bore; .An e>rtension 240 to. the. second , w# bore 2^ the 
= C inters^tibnofthesecondweHb^^^ 

beloW the coal seam. 15. M FIGURE 7A. weU bores 210 and 220 ^nre illustrated 
-sub^^ however, it should.be understood ^hat weU bor^ 210 and.,220 may 

25 be fbrmed hkviiig other angular . orientations toraccommodate surface 14,and/o? coal seam 

a; 15 geometric chitracteristics. - , ' 

The first articulated well bore 230 includes a radius po^tipa 232,^^ J^^^ 
articulated well bore 235 includes a^radius;. portion 237. The radius .portion 237 is 
generally sized smaller than radius portion 232 to accommodate intersection of the second 
30 articulated well bore 235 with the first articulated well bore 230. Tlie first articulated weU 
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bore 230 iroiBintt^ aii enlarged ca^ He enlarged cavity 250 is formed at 

^ the distal end of the fiifst artictilated TV^ell bore 230 ^t the level of the coal ; seam, 15, As 
destaibisd m more dbtail below, the enlarged^ junc^on for 

intdsectioiiof as6^ 

5 In bn6 einbcw^ the eidarged cavity 250 is^^^ !^^ radius of 

^proximately eigihl fee^t iaiid a verticjd dimension which equals or exceeds the vertical 
dimension of the coal seam 15; The enlarged cavity 250 is formed usmg suit^^^ 
^ reatmng techniques aiid equq^mien^ cavity 250 mayjbe 

haviiig dther suitable geometric charaibteristiGS to accormnodate fluid accami^ within 

lO--'' th^enlar^ ^ v^■>^■p^■^"v;;:;^.rv.^ 

The weU bore 225 is fbxmed at the Jbterse^^ 220 arid 

and into the enlarged cavity 250. InHGURE 7A, weH bore 225 is illustrated substantially 
horizontal; however, it should be understobd that well bore ;225 may be formed at other 
15 aiigulat dlientations to accominodate thev geoBaetrfc cKiar^ 15. 
• Ailerllie first a^ 

coal seaih; After the i^aiged cavifj^250 has bera^ fbnnedyf^inlliiig^ is ^contioEiued .fluxmgh 
thb cavity l5d to TlrewcOllKjTO 
and\3fther subh we^^ i^iclude £;ioped^.UB coal seam 

20 15 of dther^^ iSub^ ray logging tools and 

t^nveiitidnal hieasureni while drillirig devices may be employed to control , and direct 
the orientation of drilling td retain-the well bore- pattern coal 
Seam 15 iand to provide substantially uiriformi coverage of area within the coal 

seain 151 The well bore pattern 50 rnay include a patter^^^ 

25 however, other suitable well bore patterns may also be used. Drilling mud and over- 
balance prevention operations may be conducted in the same maimer as described ill 
connection with FIGURES 1-3. 

After the well bore pattern 50 has been formed, the second well bore 220 may be 
formed. As described above, the secdnd well bore 220 is formed at the intersection of the 

3b first well bore 210 and the first articulated w^sll bore 230. After the well bore 220 is 
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dfiiled to the^depthofthe Goal seam 15, the second articulated weU bore 235 and the weU 
.::v bore 225 are fonneA The second arti(^ated weU borp 235 is formed using conventional 
articulated, drilling techniques. Tlie bo^re 225 is formed using conventional diilUng 
:> . tectiuquesrand int«cann«^^ secoiid, ^eU bore.. 220. ^^^^^ cavity 250 

5 through the second articulated weU bore 235. Fluids-coUected from the weUbor^ pattern 

.. 50flowtoough&e,«dargedcayity.2^ 
K the second well bore 220 and.the first well bore/210.tp the surface 14, Jfy ^g in this 
. ; : , . manner, a substantial ^ of a subsurface formation may be drained or a^^e^sed fipm a 
• small area on thesurface. -y.-^l.' ; ". 

10 FIGURE 7B is a diagram mustrating a tpp^^^^^^^ 

FIGURE 7A in accordance with an embpdiB^^^ As iUustrated in 

FIGURE 7B, each of three articulatedweU>ores 23ft and^t^^ 225 p^^d from weM 
■ bore210in^pGsitionapproximatelyl20degreesa^^ Wdlboie210is 
drilled in a surface location at the approximate center of a desired tptal well bote area. As 
is: , described- above, articulated well boxes 230 are drilled from a s^ce location proximate. 
WinxOmmonwiththeweU.bore210. >Mborepattenis 50 are^driUed^.^ 
. subterranean resource :ficm e^, aiticolated well bore 230. Alsp from eac^ of the 
. articulated well b6res.230. an enlarged cavity 250 formed to collet resources. 

ftoia thevwell boreipattems 50,. Each of three subsurfeca channe^ pr w^l is 
20 - driUed to connect eM^ of^e.^^ ^ "^^^ ^ described 

above in coimection ArathnGUBB 7u\- . ,^^. ^ ^ V ^ 

= .V Resources fiom Retarget subtenanean; resource drain iiitp well bore patterns 50, 

: Where theresources are coUectedm t^^ From the enlarged cavities 

250, the resource? pass thiou^ the weU bores 225 and into the well bore 210. Once the 
^25 re^urcte have been coUected iB the weU bore 210^^^^ 

ft the niethods as descOTbed ajbove. . ;, ? „ . 

FIGURE 8 inustrates a well bore pattern 3(K> in 
accordance with ano&er embodiment of the present inven^^^ la this embodiment, an 
articulated wellbore 330 defines a first corner of an area 332 of the resource. The well 
30 bore pattern 300 includes a main well bore 334 extending diagonally across the area 332 to 
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a ^stant comer 33S 6f the aiiea 332: Preferjably, a well bore 320 and fhe^culs^ed we 
bore 330 are positiiined over tlie area 332 sdbli that the well boire 334 is driUed up the 
slope of th6 coal seam 15. This will facilitate collection of water, gas^ ^d other, {hiids 
fiDm the area 332. Tlie well bore 334 extendis fix^m an eolar^ed cavity 322 in aligtfinCTt 
5 withti^^ ' 

A plinMity of lateral well bore^ 340 i^xtend from th^^^^^^^ sides of well bore 

334 to a periphery 342 of the area 332. The lateral weU bores 340 ma^ other 
bh opposite sides of the well bore 334 or may bfe offset ^^^^fr^ along the weU 

bore 334. Each of the lateral well bores 340 includes a first radiiis cimdng ppWipn 344 

10 extending froin the well bore 304, and an elongaLted portion 346. The first set of lateral 
well bbtes 346 Ideated "proxiinate to the cavity 322 may also include a sec^^ 
curving portion 348 forrhed iafter the first ciirVed^^ has reached a desired 

orientation. - In this iet; the dongated-poiiion 346 forcdied after the second ctnrved 
portion 348 has reached a desired brientafidh. Thus, &e fiirst set of latCTd well bores 340 

15 Mcks or tunis back towards the enlarged diametieF cavity 322 before extrnding-putward 
throng Ihe fbimktidn, theretiy dxtdtidihg the well bore area back toA?<rards the cavity 322 to 
prpvide unifonn coverage of the area 332. tor unifdiSn coveraige df the area; 332, pairs of 
lateral Well boirb^ 340 sire sabstaritiaUy evehly^^s^ 334 
and exAehd ihe well botb 534 at an angle of sqpproikitilately 60 degrees^? "l^e lateral 

20 w^U borisis 340 slibrten in length tsused bn progression a^ the enlarged diameter 

cavity 322 in order to facilitate drilKng of the lateral w^ 

The well bbre 334 and the lateral well botes 340 are formed by drilling through the 
©alarged cavity 322 using the articulated drill string 40 and an appropriate drilling 
apparatus. During this operation, gamma ray logging tools and conventional measurement 

25 while drilling (MWD) techno^ may be employed to control^^ t^^ and 
orientation of the drill bit so as to retain the well bore pattern 300 within the confines of 
the coal seam 15 and to maintain pfoper spacing and orientation of the well bore 334 and 
lateral well bores 340. In a particular enibodinieht, the well bore 334 is drilled with an 
incline at each of a plurality of lateral kick-off points 350. After the well bore 334 is 

30 complete, the articulated drill string 40 iis backed up to each successive lateral point 350 
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V frc*mwtochal4temlwellbore340isdiille^^ ftwillbe 
- imderstood: thattte pipnate weU bore pattern ,^09 may be otherwise suitably formed in 

> accordance rwith the pre^^ - . 

, HGU^ 9 is a diagram iUustrating a plan view of a well bore pattern 400 in 

•5 . accotdance with an embodiment of the present inventipn. In 

pattern 400 comprises two discreet well bore p^ems 402 each providing access to a 
portion of a region 404. cov^ed by >e. weU , bore pattern 400- Bach pf the well bore 
■ : patterns 402 inchides a weU boi« 406 and a set of l^eral weU bores from 
n ito well bore 406. Mthe embodim^^ bpi^ 406 

iO - 408 ara dHBbd ftpm a common articulated weU boy^ 41Q and fl^d and/or gas may be 
rmioved fioni (^^hrtrodnced into ^the^^ubterrapean .zone tl^ weU l>ore 412 in 
: coimnumcation with each weU borei^ 

/ are illustrated ofiset from eadh other;, however, it should >e understood t^ weU bore 
pattern 400 may also be formed using a common surfepe well bpre cpnfiguratioa, such as 
15 illustrated in FIGURE 7A. This allows .tighter ^^acmg of the; surfece production 
:^ equ^ment, wider covecage pf a^ and reduces MUi^^ and 

Referring to HGXJKE 9. the weU bore^^ 
: others at an angle of approximately 180 degrees, 

20 pattern 402 extending in an opposite direction.Bowever,oth^^^^ 
=^ ^ >„igles, pattferris or orientations may be^^ u ^ 
.:: .particulat subt^ranean resource. In the ^odin.^ i^stxated in FIQUB^ 9, each well 
:r .bore pattfem 402 includes lateral well bores 408 extending from well bores 406. The 
. •i. lat^ well.%6res 408 inay mirror, each other on opposite sides of the well bores 406 or 
25 may%e offset from-^chotheralon^ 

. includes a radius curving portion 418 extending from the weU bore 406 and an elongated 
: - portion 420 formed after the curved portion 418 has reached a desired orientation. For 
. uniform coverage of the region 404, pairs of lateral well bores 408 may be di^osed 
^bstantiaUyequany spaced on each side of the well bore 406, However, the quantity, 

-30 : spacing, and arrgular orientation oflateralweU bores 408 may be varied^ 
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Variety of ieisburce iatreas, sizes and well bbfk r^luiremetits. As deseribed aboye^ the 
lateral Weli bores 40S mdy be formed siich that the, 1^ 408 
decreases as the distance between each re^ective lateral well bore 40$ anii the well bores 
410 or 412 increases. Accoindingly^ thd distance finbni the weU ^b^ 412 to a 

peorq>hery of tiie region 404 along each laitieral Well boire 408 is^bstantialty^^ 
prbviiSm^ ease oifweU bore 

hi fhSs embodiment each weil bdre^^^^^^^ generally provides access to a 

triangular shaped acrea or region 422. The triangulao: shaped regions 422 are formed by 
disposing the lateral well bores 408 substantially orthogonal vto the well hbres 406. The 
triangular sh^ed regions 422 are disposed adjacent each o& titxat each regj^ 422 

has a side 424 substantially in common with each other. The combination of regions 422 
thereby fornis a substantiaUy quadrilateral^ As described above, 

ihuitiple well bate jpattems 400 may be nested together to provide sub^istantially uniform 
access to subterraneani zones. ^ . 

FIGURE 10 is a flow diagj^ iUiiistiatiiig a method for enhalnced acc^ tq a 
subtaranem resbrnrce; such a$ a ebal seaa 15, m accdrdahoe vvvi& an embpdimcacLt of the 
present invention, hi this embodiment, the method begins at step 500 in wbic^^^^ to be 
ih:ain€>d^d^^\^ 

i>e usdd to pirdVide t^tuirized coverage tor tbd region. H6wev(^ it )^pnld^|t^ ^n^aerstood 
thatothCT'kittabfeVeUb : . ;■ . : 

Proceeding to step 502, the arst WeU bore 12 is <^ to a 

pf edetermiied dq>th through the coal seam 15. Next, at step ; 504^^ down hole logging 
eqii^nadntis utilized to exactly idfeatif/ the location of in the well bore 12. 

At step 506, the enlarged cavity 22 is fo in the first well bc>re 12 at ;the location of the 
coal Seach 15. As pfevibusly discussed, the enlarged cavity 20 inay be formed by undesr 
feaiiiLng and other conventional teehniq 

At step 508, a second well bore 12 is drilled from the surface 14 to a predetermined 
depth through the coal seam 15. The second well bore 12 is disposed offset &om the first 
well bore 12 at the surface 14. Next, at step 510, down hole logging equipment is utiUzed 
to exactly identify the location of the coal seam in the second well bore 12. At stqp 512, 
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the enl^g^ cavi^ 22 is fomied in the second weU bore 12 at the location of the coal seam 
15: At st6p 514; a tMid well bore 12 is driUed fiom the surface. I4 to a, pr^etermined 
• depth throti^i the coal sfcani 15. The third! weU bore 12 is disposed pfi^^^ 
i secondweUboresl2itthesiiTface..Forex^^^^ 
5 third weUboirtS 12 ih^ be disposed having 

to each other and be equally spaced from a median locatioi* of a,^^ bore area, .; at 
step 516, dotirn hole Ib^g equ^ent is utilized^ to^^ 
fl^:- coal s^amlSf in the third weUhore^ 

' third well bore 12 at the location of 1hecoalseam,l5. . --^v'?-^); v'v.""-^'r^" ' 

10 l^ext, at step 520, the articulated^well bore 3Q is dr^ed tOfin^rsecft the, enlarg^ 

cavities 22 fonned in the fbrsti^secotidvand tM 

104 for ffie pinnate weU bbre pattern^ are. d^^ th^ .araGi4ated.:weU bore 30 into 

the coal seam 15 extending from each of the enlarg^ cavities. 20. ^^^^^ 
Weil'bore 104, lateral bores 110 for the pinnate well bore pattern are drilled at step 524, 
15 Lateral well bores 148 for the pinnate weU bore patteni are fprmed ^t step,526.: , . - i . 
: ' ; . At step-528, the articvdated weU bore 30 is capped. at st^|3D^;the,er4arged 

cavities 22 are' cleaned in preparatioii for instaUation of do^^^plp productioi^ ?gn^^ 
: . The ed^ged cavities 22 i^ay be^ cleaned by pimiping coinpressed^ a^ 

second aiid third ^wren b^^ 12 or other svdtable tecl^ques, At s^ep 532, production 
20 equipment is instated in the « second a^^^ The pioAictipn 

5; 'Equipment may inchide a sucker rod pump extending .do^vn iinto .m^^^^^^ 22 for 

rcmovingwatCTfrointhecoalseam l5. The^^^ 

coal seani and allow methane gas to diffuse and be produced «P the ansulus of the first, 
second and third well bores 12. ■■(.^> 00:, ■■ . 

25 Proceeding to step 534, water that drains from the well bore patterns into the 

cavities 22 is pumped to the surface 14. Water inay be continuously or intermittently 
pumped as needed to remove it from the cavities 22. At step 536. methane gas diffhSed 
from the coal seam 15 is continuously collected at the surface 14. Next, at decisional step 
538, it is determined Whether the production of gas from the coal seam 15 is complete. Hi 

30 one embodiment, the production of gas may be complete after the cost of the coUecting the 
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exceeds the reVm la aii9tlier;§^ 

to be ^produced jSx>m the wbU imtU a rem^i^ ievel:6f gas in^rthe qpal seam 15 is below 
tiequiided levels for XFprodiictipii o^^^ 

i^etiini^ to steps 534 aad 536 in wluch wat^ and ga^ cbntinue tp b^ ^CTaoycd finom^^^^^ coal 
5 seam 15; Upoii ix)mpletion of ptoductioi^ t^ 

plioduciaoh eqi^^ • ;V ^ - ^^^ . ^ 

-Next;^ at;dedsion2^ 542, ifc is d^teiiii^^ 1$ is to be 

further prepared for 

mining iterations, the method proceeds to step 544,- apd.other additives may 
10 be injected back into the co^ seam 15 to rehydrate the coal seam 15 in order to minimize 

dtis^im^ 

If auiditieaikl prepaf^^ 

proeddds frcm step !542 to step 546^ where the coal sekm 15 is The removal of the 

coal from ffie eoi^^ seani 15 causes the mined roof to cave into the opening 

15 behind the naMing procesS; The collapsed or(>6f creates gob jgas wMcb m^ collected at; 

st^ 548 through tlie first second^aIid t^^ 

bpeiitions arenotreqtifr leads 
to thb ^d of the prcrc^ by which at coal: seain; ^Sris ;efBcam11y. degasM^^^ the 
isl^ace; Tlie fhethbd prd^ 
20 • gas pridir-to mining and tb rehydrate the coal the inining'iproGess;; . . : 

Althdiigh file pr^mt^^^i^^ 
varibiis' changes aiad modifications -may-be suggested to one^skiUfsd In ,tte^^ It is 
intended that the present 'invention encoi^ass such changes and modifications as faH 
within the scope of the appended claims. 
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WHAT IS CLATMED IS : 

1. A subtferraaeanVweU 

zone fiom the surfece, comprising: _ 

a first well bore extending from a surface well bore substantially defining a first 

end of Uie area ill the subtenStoem zone to a. distant end of the area; and 
a pluraKty of lateral wen bores ^ 

wherdn a distance fiom an end of a lateral well bore to the surface well bore is 

substmitialiy equal fdt each of thq latearaj boiesi, .-. 

2. The well bore pattern of Claim 1, wherein the plurality of lateral well bores 

•/comprise;: ' ■ '■ ■ 

a first set of lateral well bores extending outwardly firom a first sid? of %,first weU 

■■b6re;-and ■/. •■ --y-'-i'" ~ ■•• . -i ■■■i-- 

a second set of lateral weU bores;;Bxtending outwardly firpm a secoijd side of flie 

■first' well-bore. .: 

3. The well bore pattern df Claim 2, fiirlher cpmpnsitig a titurd s^t of lateral 
well bores extending outwardly firom the first and second sets of lateral well bores. 

4. The well bore pattern of Claim 1, wherein the plurality of latssral well bores 
- each extend to a periphery * ' ' 

5. The well bore pattern of Claim 1„ wherein: each of ^e plurahty of lateral 
well bores are substantially evenly ^aced firom each other. 

6. The well bore pattern of Claim 1, Whprein at leastone of the pluraUty of 

lateral well bores comprises: 

a first radiused portion extending fi:om.the ,first well borp; 
a second radiused portion extending fiom the first radiused portion; and 
an elongated portion extending firom the second radiused portion. 
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7. The ^ell l^re radiused portion 
extends toward the sur&ce well bore. ^~ 

8. The well l>6re pattern of Claim ly wherein Ihe area 
aqtladrilateM, Mid whereiii the ends cotnprise distant endi of the quadrilataral* 

9. The well bore pattern of Qaim Sy wheaceLn ^ach^pfi^the ph^^ of lateral 
well bores extends to a periphery of the quadrilateral. 

10. A method for accessing an area of a subterranean zone firoxn: the surface, 
boiidqprising;' - . ; „ ■ - : . 

forming a first well bore extending Scorn a surface well bore substantially defining 
a jBrstend of the afea i^^ a distant end of the area; and 

forming a plurality of lateral well bores extending outwardly &pm the first well 
bore, wherein a distance firom an end of a lateral well bore to the surface well bore is 
subst^a^^ equality ^ 

1 1 . The method of Claim 10, wherein forming the plurality of lateral Well bores 

cGtn^^ixisi^: '^^ !•^^^. • -j^- : ■ 

forming a first set of lateral well bores extending oiitivardly from a first side of the 
first well bore; and 

formiag a second set of lateral well bores extending outwardly from a second side 
of the first well bore. 

12. The method of Clahn 10, wherein forming the plurality of lateral well bores 
comprises: 

forming a firist set of lateral well bores extending outwardly from a first side of the 
first well bore; 
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forming a Second set of lateral weU bores extending outwardly from a second side 

of the first well bore; and 
^ fotming a third set of lateral well bores extending oiitw^idly fiqm the first and 

second sets ofliateral well bores. . ? " 

13. The inefliodof Claim 10,-^ereinfotnai^ thp pluraUty of lsftep4 well.bores 
comprises extending each of thephnaHty of lateral well bores to aperiphery of the area. 

14 The 

10 comprises disposing each of the ptorality of lateral well bores subst^tr^y evenly spaced 
from each other. 

15 ; ;: The method of Claim 10, wherein, forming at least one p^;the pteality of 
lateral well bores comprises: , 

tS V .foiming a first radiused portion emending from the fi^ 

r forming a second radiused portion extending from the fet ra^used portior^ a^^^ 
foiming an elongated porfioii extepding from tl^^ 

16. The method of Claim 15, wherein forming the second radiused portion 
20 '■ wnnprises extending the second radiuses portion toward the surface well bore, ' > 

. 17. The /method ;of Qaim 10, wherein ; forming the: first well^ bote and the 
plurality of lateral weU bores comprises disposing fee first w# bore and the plmrality of 
lateral well bores to form a substentiaUyquadrilatersd area. wher^ th? ends of the first 
25 well bore comprise distant end ofthe quadrilateral area. 

18. The toethod of Qaim 17, wherein fo^ the plurality of lateral well 
bores further comprises extending each of the lateral well bores to a periphery of the 
quadrilateral area. 

30 
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19. Ttetneffi 
comprises: 

foitmng a first sbt of latetatweU bores extending outwardly from a'first side of the 
first well bote; and 

forming a second set of lateral well bores extending outwardly from a second side 
of the ffist well bore, ffie ^ek^ohd i^ide oppo^te froin the first side. 

20. The method of Claim 19, wherein forming fho first and second sets of 
liateral well bores coiriprises fbmiing each of the first set of lateral; well bores opposite a 
corresjkindiiigi^ 

21 . A system for accessing a subterranean zone from the surface, comprising: 

a furst WeU bore patt the first well bore 

pattern forming a first substantially quadrilateral area; and 

a secoM well bore pattern extending fr bore; the second weH 

bore patleto fdmmg i second ^bstaiitially quadrilateral area, and wherein a first side of 
the first quadrilateral ^£(|^^d substanttaJly in con^ first side of the 

second quadrilateral area. 

22: Tlie- i^^em of ^^^^C^ 
pattems comprises: 

a fir^ well bote extending fix)m the surface welt 
from a first end to a distant end of a respective quiadrilateial area; and 

a pliriraKty of later^ well boiies ejrtending out^ 

23. The system of Claim 22, wherein a distance from an end of a lateral well 
bore to the surface well bore is substantially equal for each of the lateral well bores. 

24. The system of Claim 21, wherein each of the first and second well bore 
pattems comprises: 
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a first weU bore exteadiiig from the surfeceweUb,oip,,t^^ 
fibm a first end to a distant end of a respectivequadrilateral ^le^ - 

first set of lateral well bores extending outwardly from the first w^U bore; and 
second set of lateral well bores extending outwardly from tl^e first set of lateral 



i a 
a 

well bores. 



25. The system of Clmm 21, wherein each of the &st and; sepond well bore 

patterns comjpriise: •.•i:.;;-' r:^ ' 

a first weU bore extending from the surfece weU bore, th^^^ 

10 from a first end to a distant end of a respective quadrilateral area^ and 

a pluraHty of lateral well bores extending outwardly from the first well bore, each 
ofihe pluraHty of lateral well bores substantiaQly equally spaced apart from each other. 

26. The system of Claim 21, fiirther comprising a third well bore pattern 
15 extending from the surface well bore, the third well bore pattern forming a third 

- . subsfentially quadrilateral area, and wherein a first side of the third quadrilateral area rs 
disposed substantially in common with a second side of the first, quadrilateral area. 

27. 51ie system of Oaim 21v wherein e^ of the first and secojid well bore 

20 patterns comprisfe: , ■ 

a first well bore extending from the surface weU bore, the first well bore extendmg 

fr6m a first end to a distant end of a respective quadrilateral area; and 

a plurality of lateral well bores extending outwardly from the first weU bore, a 
« length of each of the lat^al well bores decreasing as a distance from a respective lateral 
15 well bore and the surface well bore incr^es. ^ 

. 28. Amelhddforaccessingasubteiraneanzonefromthesurfe 
forming a first well bore pattern in^lhe form of a first substanti^^^ 
area, the first well bore pattern extending from a surface well bore; and 
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formiiig k second ^eU bdfe pattern m te^ 
quadrilateral area, the second well bore pattern exfeadmg^^ the surface well bore; and 
wherein a first sMe of the first quadrilateral ^^ea is dispose M>^antially in common with 
a ffinst side of the second quadrilateral area. 

5 ' ' ■ 

29. The method of Claim 28, The system of Claim 21 , wherein each of the first 
and second weU bore patterns comprise: 

a first weU bore extending from the surface well bore, the first well bore extending 
from a first end to a distant ^d of a respective quad^ 
10 a plurality of lateM well bores extehdm V 

30. The method of Cla^ 

comprises forming the lateral well bores such that a distance firom an end of a lateral well 
bore to the surface weU bore is substantiaUy eqii^ for eac^^ 

1^^- ■ ^ ■ - • ■ ■• - - • .- ■ . .y:- 

31. The me&bd of Qiaiin 28, wherein fonning^^^ 

bore patterns cbri^^ : ; ( ^ rv v:- ^r. • 

forming a first well bore extending from tiie surface well bore, the first well bore 
extending from a first end to a distant 
20 forming a first set of liateral well bores extending outwardly firom the first w^ll 

* bore;'and ■ ■ ^ - '• . 

forming a second set of lateral well bores extending outwardly fi:om;the first set of 
latera well bcnres. ; ^ . 

25 32. The method of Claim 28, wherein forining each of the first and second well 

bore patterns comprises: 

foiming a first well bore extending from fte surfa 
6xtending firom a first end to a distant end of a respective quadrilateral area; and 
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fanning a plurality of lateral well bores extending outwardly from the first weU 
bbre, each of flie phirdity of lateral well bores substantially equally spaced apart from 
- each bthrir. • • ■■. " 

33. The method of Qaim 28, further comprising forming a third well bore . 
pattOTi ii the form of a third sul^ 

extending fiom the surfece well boK. and wherdna first side of «ie,thfr4 quadrilateral 
area is disposed substantially in common with a second side of the first quadrilateral area. 

34. The method of aaim.28,wherem forming each^^^ 

bore patterns comprises: 

- forming a first well bore extending from the surface well bore, the first well bore 
extending from a first end to a distant end of a respective quadrilateral area; and 

forming a plurality of lateral well bores extending outwardly from the first well 
15 bore, a length of ^ch of the lateral well bores decreasing as a distance &om a respective^ . 
:• ' lateitii weU bore s^^^ 

35. A system for accessing a subterranean zone from the surface, comprising: 
. . a surfece wellborn extending fiom the surface to the subterranean zone; and 
20 a pliffaUty of well bore patterns disposed within: the subterranem zone each; 

extending in a <Kfferent direction fiom the surface well bore, the plmrality of well bore 
pattems synunetricany disposed about the surfece; well bore. ^ ; . 

36. The system of Claim 35, wherein each of the plurality of well bore patterns 

•25 -comipirises: .......... . - . 

a first weU bore extending outwardly fiom &e surface 

a pluraHty of lateral well bores extending outwardly firom Ae first well bore.; 



37. The system of Claim 36, wherein the lateral well bores are disposed 
30 substantially evenly spaced apart from each other. 
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38. The sj^em of C3aim^^ 3^^ 

decreases as a distance fix)m the respective lateral well bore to the smface well bore 
increases. 

5-- .. ^ ..^ 

39. The systmi of Claim 36, wherein a distance fr^ 
bores to the surface well bore is substantial 

40. The system of Claim 35, wherein each of the plurality of well bore patterns 
10 fbrihs a substantiaUy quadrilateM 

41. The system of Claim 35, wherein each 
a fet weU bore extmding 

a fir^ set of lateral well bores ext^ding outwardly jftom a first side of the first well 
15 bore; and ^. 

a second set of lateral well bore^ extending outwardly fi:6ih a second side of the 
first weU bore. 

42. the sj^em of CI is 
20 di^sed opposite a cs^orre^onding one of the second set of lateral weU bores. 

43. A method for accessing a subterranean zone firom the surface, comprising: 
forming a surface well bore extending from the surface to the subterranean zone; 

" and^ 

25 forming a plurality of well bore patterns disposed within the subterranean zone 

each extending in a different direction from the surface well bore, the plurahty of well 
bore patterns symmetricaUy disposed about the 
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44. The method of Claim 43, wherein forming each of the plurahty of well bore 
pattems comprises: 
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15 



20 



foiming a first weU bore exteading outwardly firom the surface weU bore; and 
fonnmg a pluraKty of lateral well bores exten^^ .outwardly firom the first well 



bore. 



5 



. 45. The method bfaaim 44^ wherem fon^ing thte lateral we^. bores comprises, 
disposing each of the lateral well bores.substantiaay evenly spaced ^artjfrom each other. 



46. The method of Claim 44, wheran forming the lateral well bores comprises 
forming each lateral weU bore such that a lengfl^^ ^ » 

10 distance from the respective lateral well bore to the surface well bore increases, 

■ 47; The method of Claim 44, wherein forming^^^^^^^^^ 
forming each of the lateral well bores such that a distance firom pach of the lateral weU 
bores to.ihe surface wdl bore is substantially equal. 



25 



v . 48: The rnethpd of Claim 43, wherein forming each of the plurality of well bore 
patterns comprises forming each of the pluraUty of weU bore patterns ,liaying a 
substantially qiiadrilateralshap^; ; : 

49. The method of Claim 43, wherein forming each of the well bore patterns 

^■comprises:—-.- •■• 

forming a first well bore extending ficom the surface wen bo^^^ . 

forming a first set of lateral well bores extending outwardly firom a first side of the 

first well bore; and : -■ ' 
forming a secondset of lateral weU bores exteadsrig putyy 

of the first well bore. 



50; The method of Claim 49, wherein forming the first and second sets of 
lateral well bores comprises forming each of the first set of lateral well bores .oK>osite a 
30 corresponding one ofthe second set oflateral well bores- 
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51. A systein £)r ibc^^sing a stibtem^ from the surface^ c 

a fiist well bore pattern disposed within the subterranean zone exlendiag from a 
first surface well bore; and 

a second well bore pattern disposed within the subterranean zone extending from a 
second surface w^ll bore, the first and second Well bore patterns configured to nest 
adjacent each other within the subterranean zone. 

52. The method of Claim 5i- wherein each of the first .a^ second well bore 
patterns cQni|OTsesr . ^ 

a first well bore extending from a respective surface well bore; and 

a plurality d!f Iktef al weU bores extending outwardly frpiii: ftie fiirst well bore. 

53. The system of Claim 5 1^, wherein each of the first and second well bore 
patterns comprises: 

ii pluraKty of inMn wett 
• bdre;'aiid --" . t^-- . 

a plurality of lateral well bores extending outv^ardly fi;om : each of the plurality of 
main well bores. 

54. The system of Claim 53, wherein the plurality of main well bores are 
synmaetrically disf^osed about the respective surface well bore.* 

55. The system of Claim 53, wherein a length of each of the lateral well bores 
decreases as a: distance between the respective lateral well bore and a respective surface 
well bore increases. 

56; The system of Claim 51, wherein each of the fioirst and sfecond well bore 
patterns comprises: . . 
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a pluraUty of main weU bores extending outwardly fr^ 

..i,-: bore; ^" . . 

a first set of lateral well bores extending outwardly firom a first side of ^ch of the 

plurality of main well bores; and 
5, a second set of lateral well bores extending outwardly from a second side of each 

of the main well bores. ^ v" • .: . ■ : ^ .. 

57. The system of Claim 56, wherein each of the first set of lateral weU bores is. 
disposed opposite a corresponding one of the ^ecoi^d set onate^ w^^ 

10 : • . : ' ^ 

58. A meflK>d for accessing a subterraiiean z^^ 

forming a first well bore pattern extending firom a first siflface well bore and 

disposed wijhin the subterraiiejutt 2»ne; and 

forming a second weU bore pattem extenfe from a second surfei^ well bore and 

15 disposed within the subterranean zone, the first a^^^^ 
nest adjacent each other within the subterranean zone. 

59. The method of Claim 58, wherein forming each of the first aad second well 
- bore patterns comprises: - 

20 forming a first well bore extendmgfrom a respective surface weU bore; 

forming a plurality of lateral well bores extending outwardly from the first weU 
•■ • bore. . 

n:.. 60; The method of Claim 58, wherein forming each of the first aiid second well 

■25 \ bore patterns . comprises: 

forming a plurality of main well bores extending outwardly frpm. a respective 

surface well bore; and 

forming a plurality of lateral well bores .extending outwardly fix>m each of the 

plinality of main well bores. 

30 



wo 02/059455 PCT/US02/JW325 



34 



61. The mellibd of Oaim 60, whereiii fotrhtng thb pltirality of iiiaiQ well bores 
comprises forming the pluraKty of main weU bores symmetrically disposed about the 
respe(^ve smfaceweUbore. ^ 

5 62. The method of Oaim 60; whetem fohiiifiig ttie lateral #ell boies comprises 

forming each of the lateral well bores having a length that deareases as a distarice between 
the respective lateral well bore and a respective surface well bore increases. 

63. The method of Claim 58, wh^ein forijoihg eai^h of the first and second weU 
1 0 bore patterns comprises : 

fonhing a plurality of main well bores extending outwardly from a respective 
surface wen bore; 

forming a first set of lateral well bores exteiidiiig outwardly: froni a first side of 
each of the pluraUty of main weU bores; and \ 
15 forming a second set of lateral well borfes exten^g outwiEordly from a second side 

of each of the main well bores. - 

64. The method of Claiifi 63; wherein^^^fo 

well bores comprises forming each of tiie first set of lateral Well bdr^ ! Optx>site a 
20 corr^ondiiig one ; ■ -.i^',: ■.:^-/^^/ ■. 

65. A method for accessing a subterranean zone from the surface, comprising: 
forming a first well bore extending from the surface to the subteiranean zone; 
forming a second well bore extending froih the surface to the subterranean zone, 

25 the second well bore intersecting the first well bore at a junction proximate the 
subterrainean zone; 

forming a well bore pattern within the subterranean zone extending from the 
junction using a drill string extending downwardly through the second well bore; 

supplying drilling fluid downwardly through the drill string to rerriove cuttings 
30 generated by the drill string; and 
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; nimimizmg ddwri4iole pr^^ within the subterranean zone by pumping the 
.... drilling fluid and the cuttings to the surfece through the first well bore. 

66. The method of Claim 65, wherein forming the second ^eU bore comprises 
5 forming the second well bore offeet bom the first weU bore at the surifece. 

> 67. The method of Qaim 65, wherein fomiing the secoi^ WeU bore comprises 

; fomung the second well bore extending ftom the first well bore at a location between the 
siirface and the subterranean zone. 

68. The method of Claim 65, whereiri forming the weU bore pattern com^ 
forming a main well We extdiding Jfrom tiaejun^ 
V : ^ fonning a phirality of lateral weU bores extending outwardly fix>m^ t^^ 



15 



bore. 



69. The method of Claim 65, wherein forming the well bbrie pattern comprises: 
forming a main weU bore extending firom the junction; 

forming a first pluraHty of lateral well bores extending outwardly firom the main 
Well bore; and 

20 ; forming a second pluraUty of lateral well bores extending fiom the first plurahty of 
lateral weU bores. 

70. The method of Claim 65, wherem forming the AyeUl^di^^OTic^ 

j ,^ forming a niain WbU bore ^ 

25 . forming a pluraUty of lateral weU bores extaiding ou^ardiy firom the main weU 

bbre, a length of each of the lateral weU bores decreasing as a distsmca fiom the respective 
lateral weU bore and the junction increases. 

71. Te method of Claim 65. fiirthCT comprising fornmg an enlarged cavity at 
30 the junction of the first aind second weU bores. 
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